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Abstract 
T h e In terne t is a cr i t ica l in f ras t ruc tu re t o d a y , in bo th d e v e l o p e d and d e v e l o p i n g c o u n t r i e s . M o s t 
o f d e v e l o p e d c o u n t r i e s h a v e r e a c h e d la rge p e r c e n t a g e o f the i r p o p u l a t i o n wi th h igh b a n d w i d t h 
in ternet c o n n e c t i o n s . T h e y h a v e g igab i t l inks at o r g a n i s a t i o n s and m e g a b i t c o n n e c t i o n s e v e n at 
h o m e s . N o w , the focus is t e rab i t s p e e d c o n n e c t i o n s . M u c h c u r r e n t r e s e a r c h e s in d e v e l o p e d 
c o u n t r i e s focus th is e ra o f the t e c h n o l o g y . 
T h i s thes i s is c o n c e n t r a t e d on t h e In te rne t c o n n e c t i o n s used at e d u c a t i o n a l in s t i tu t e s . T h e In te rne t 
is h e a v i l y used b y s t u d e n t s , r e s e a r c h e s and the a c a d e m i c staff for a c a d e m i c p u r p o s e s . Fu r the r , 
m o s t o f t h e s i tes t h e y a c c e s s a re d i s t r i bu t ed a r o u n d the w o r l d . T h e a m o u n t o f local c o n t e n t is 
v e r y l i t t le in d e v e l o p i n g c o u n t r i e s . T h e r e f o r e , u n l i k e d e v e l o p e d c o u n t r i e s tha t h a v e lot o f in te rna l 
traffic, d e v e l o p i n g c o u n t r i e s h a v e the p r o b l e m o f s ca rc i t y o f i n t e rna t iona l b a n d w i d t h . 
T h e cos t o f In t e rna t iona l b a n d w i d t h is u n b e a r a b l e for t h e e c o n o m i e s in d e v e l o p i n g c o u n t r i e s . 
T h e r e is less than 10 M b p s b a n d w i d t h a v a i l a b l e o f the en t i r e U n i v e r s i t y s y s t e m in Sri L a n k a . 
M a n y o f t h e o r g a n i s a t i o n s a re re l ied on d i a l u p l inks o r A D S L c o n n e c t i o n s w h i c h a re a b o u t 
5 6 - 1 2 8 k b p s . O n l y a f ew o r g a n i s a t i o n s h a v e d e d i c a t e d 1 2 8 k b p s ~ 2 M b p s l inks . 
M a n y o f o r g a n i s a t i o n s h a v e m u l t i p l e In te rne t l inks (e .g . , d e p a r t m e n t s in the s a m e U n i v e r s i t y ) to 
the s a m e local n e t w o r k . T h e s e d e p a r t m e n t s a re w i l l i n g to s h a r e the i r s p a r e b a n d w i d t h wi th 
o the r s , p r o v i d e d that t h e y wil l r e c e i v e o t h e r ' s e x c e s s b a n d w i d t h in the i r n e e d y t i m e , if a v a i l a b l e . 
B a n d w i d t h as a w h o l e c a n b e be t t e r u t i l i zed b y such s h a r i n g . 
O u r r e sea r ch a d d r e s s e d the a b o v e i s sues and c a m e up wi th a s y s t e m for d y n a m i c b a n d w i d t h 
s h a r i n g a m o n g c o - o p e r a t i v e o r g a n i s a t i o n s . T h e s y s t e m is d e v e l o p e d a s a p l u g - i n for the o p e n 
s o u r c e W e b p r o x y s o f t w a r e , Squid. It c o n s i s t s of: 
1. B a n d w i d t h M o n i t o r i n g S y s t e m 
2. I n t e r - P r o x y B a n d w i d t h N e g o t i a t i o n P ro toco l 
3 . M o d u l e for B a n d w i d t h G r a n t i n g on d e m a n d 
4 . M o d u l e for O p t i m a l U s e r R e d i r e c t i o n via m u l t i p l e u p l i n k s 
T h e B a n d w i d t h M o n i t o r i n g S y s t e m in each p r o x y s e r v e r c o n t i n u o u s l y m o n i t o r s the local 
b a n d w i d t h l ink u s a g e . If t he local l ink is u n d e r - u t i l i z e d it a n n o u n c e s t h e a v a i l a b l e e x c e s s 
b a n d w i d t h to its n e i g h b o u r s . If t he m o n i t o r i n g s y s t e m d e t e c t s tha t the local p r o x y is r u n n i n g ou t 
o f b a n d w i d t h it c h e c k s n e i g h b o u r s a n n o u n c e s to r e t r i eve e x c e s s b a n d w i d t h f rom t h e m . Inter-
P r o x y B a n d w i d t h N e g o t i a t i o n P ro toco l is u sed to n e g o t i a t e b a n d w i d t h a m o n g p r o x y s e r v e r s . 
W h e n the s y s t e m d e c i d e s pa r t i cu l a r b a n d w i d t h d o n o r it u s e s the B a n d w i d t h G r a n t i n g M o d u l e to 
p e r m i t the b a n d w i d t h r e q u e s t e r t h r o u g h t h e d o n o r ' s l ink. U s e r R e d i r e c t i o n M o d u l e o p t i m i z e s the 
local u se r r ed i r ec t ion via m u l t i p l e u p l i n k s at t he b a n d w i d t h r e q u e s t e r ' s end for b e t t e r u t i l i za t ion 
o f bo th l inks . 
C u r r e n t l y a p r o t o t y p e o f the s y s t e m is d e p l o y e d for the t w o In te rne t l i nks a v a i l a b l e at t h e 
U n i v e r s i t y o f M o r a t u w a . It p r o v e s that t h e c o l l e c t i v e b a n d w i d t h s h a r i n g i m p r o v e s the b a n d w i d t h 
u t i l i za t ion as a w h o l e a m o n g c o - o p e r a t i v e o r g a n i s a t i o n s . 
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